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PROBLEM TO BE SOLVED: To manufacture a manifold 
having a desirable shaped runner highly precisely and 
inexpensively without applying compticated machining. 

SOLUTION: A first gate member 10. second gate member 
12 and nozzle touch member 14 in which through -holes 
are fomned are produced by a precision casting method. 
The nozzle touch member 14, first gate member 10 and 
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through-holes mutually communicate by a liquid phase 
diffusion Joining method . After posftlohing a formed 
body 24 composed of three members 10, 12. 14 having a 
runner 26 constituted of three through-holes mutually 
communicated in a box. the manifold 34 inserted with 
metal 43 as cast-in is manufactured by casting the 
molten metal in the box. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the Plastic solid with which this invention formed the runner in the detail further about the 
manufacture approach of a manifold ..********._ it is related with the manufacture approach of a manifold of 
having enabled it to manufacture a manifold cheaply by things. 
[0002] 

[Description of the Prior Art] Heating melting of thermoplastics or the thermosetting resin is carried out, and the 
manifold which distributes and sends in melting resin is used for two or more metal mold in the injection molding 
machine which injects this melting resin in metal mold, and obtains the resin mold goods of a necessary 
configuration under a pressure. It is constituted so that two or more gate sections with which metal mold is 
connected, respectively may be formed in the field of another side and the nozzle touch section and two or more 
gate sections may open this manifold for free passage through the runner formed in the interior of a manifold by 
branching while the nozzle touch section connected with a injection nozzle is formed in one field. And the melting 
resin pressed fit in the nozzle touch section from the injection nozzle is distributed by said runner, through each 
gate section, into the metal mold of correspondence, it is injected equally, respectively and, thereby, mold goods are 
formed. 

[0003] It is the **** material 74 about the part which carries out opening to it on the side face of the 1st hole 62 as 
are sho\yn in drawing 10 (a), and it is shown in the manifold body 60 at drawing 10 (b), after carrying out 
penetration drilling of the 1st hole 62 from a side face when forming in said manifold the runner who branches in 
the two gate sections from the nozzle touch section, and is weir ******. Subsequently, the 2nd hole 72 which 
intersects perpendicularly with the 1st hole 62 and forms the nozzle touch section 70 is drilled from the tooth-back 
side of the manifold body 60, and the 1st hole 62 is made to penetrate, as shown in drawing 10 (c). Moreover, the 
3rd hole 66 which intersects perpendicularly with the 1st hole 62 and forms the gate section 64 is drilled from a 
front-face side, and it is made open for free passage with the 1st hole 62. R is made to form in the rectangular 
section 68 of the 1st hole 62 and the 3rd hole 66 by using what has the round tip of a drill at this time. 
[0004] By the runner 76 who formed, as it mentioned above, since it is formed so that other holes 72 may intersect 
perpendicularly to the 1 st hole 62, in the free passage section, a runner 76 bends at a right angle and produces 
channeling of melting resin, and stagnation by this part. Since turbulence arose with the flow of melting resin when 
such a phenomenon occurred, turbulence was produced also with the flow of the melting resin injected by metal 
mold from each gate section 64, and there was a problem to which shaping nonuniformity, thickness deviation, etc. 
occur in the obtained mold goods, and the incidence rate of a defect product becomes high. Moreover, when 
melting resin piled up in a runner's 76 free passage section, in this part, the carbide particle by the so-called resin 
burning and the so-called pyrolysis etc. carries out generation adhesion, this separates, it may mix in mold goods, 
and the product percent defective was to be raised. 

[0005] Then, the structure which forms the slot of a half-rate in each field as for which makes a manifold block 
construction and two division objects carry out a pressure welding mutually symmetrically, and formed the runner 
of a request configuration in the pressure-welding side as a hollow path by carrying out the pressure welding of 
these biparite segmenter is proposed. According to this structure, the part which a runner bends can be formed in 
the shape of a curve, and channeling of the melting resin in the bending section and stagnation can be prevented 
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[0006] 

[Problem(s) to be Solved by the Invention] Although the manifold of said block construction carries out support 
immobilization of the whole with a frame where the pressure welding of the two division objects is carried out, a 
minute clearance exists in the mutual pressure-welding side of a division object unescapable, and it may cause the 
situation where the melting resin of the high-pressure force exudes from this clearance. Although what is necessary 
is just to have taken measures which raise the process tolerance of the mutual pressure-welding side of each 
division object, and a minute clearance does not produce at the time of the assembly of a division object in order to 
solve such a problem, such treatment is very complicated and had become the cause which raises the manufacturing 
cost of a manifold. 

[0007] Then, this applicant proposed per [ which fabricates the member which formed some runners who should 
form in the manifold for manufacture by precision casting, such as a lost wax process, ] approach. By this approach, 
since a minute clearance is not produced into a runner's formation part while being able to form a runner's bending ' 
section in the shape of a curve, while being able to mass-produce a product with a low percent defective, a 
manufacturing cost can be reduced. 

[0008] In this case, although the whole manifold which has the runner of a request configuration by joining and 
combining mutually two or more members in which said some of runners were formed was manufactured, it joined 
certainly [ how ], and two or more members were combined, or ** had become a new technical problem 
[0009] 

[Objects of the Invention] In view of said technical problem inherent in the Prior art mentioned above, this 
invention is proposed so that it may solve this suitably, and it aims at offering the manufacture approach of a 
manifold that the manifold which has the runner of a request configuration can be manufactured by high degree of 
accuracy and low cost, without performing complicated processing. 
[0010] 

[Means for Solving the Problem] The manufacture approach of the manifold which starts this invention in order to 
conquer tiie technical problem mentioned above and to attain the desired end suitably is characterized by creating 
the Plastic solid with which the runner was formed as a whole, carrying out supply solidification of the molten 
metal, where welding immobilization of this Plastic solid is carried out into a box, and manufacturing a manifold by 
joining two or more members in which the through-hole of a necessary configuration was formed so that that 
through-hole may be mutually open for free passage. 

[00 11] In order to attain said purpose suitably, while make it counter so that it may be in agreement in the slot 
which the manufacture approach of the manifold concerning another invention of this application consisted of a 
division object of the pair form with a metal, and was formed in the opposed face of the biparite segmenter at the 
symmetry configuration, it carries out make it manufacture by carry out pressurization junction in the condition 
made the insertion material which makes low melting alloys the quality of the material place between the opposed 
faces as the description. 
[0012] 

[Embodiment of the Invention] Next, about the manufacture approach of the manifold concerning this invention, a 
suitable example is given, and it explains below, referring to an accompanying drawing. In addition, in the example, 
when manufacturing the manifold equipped with the two gate sections, it explains per. 

[0013] First, as shown in dravying 1 , two gate members 10 and 12 which formed the through-holes 10a and 12a of 
L typeface in metallicity Brock of an abbreviation T typeface, and one nozzle touch member 14 which similarly 
formed through-hole 14a of T typeface in metallicity Brock of an abbreviation T typeface are cast by precision 
casting, such as a lost wax process. If it explains briefly per this lost wax process, it will be filled up with 
refractories powder, such as silica sand which uses a package the perimeter of the wax pattern created with the 
master pattern (pattern model), and uses as a binder the ethyl silicate which is a covering binder to that perimeter 
further by surface-coating material, or zircon sand, precision mold will be cast, the temperature after desiccation 
will be raised, and it is begun to meh a wax pattern. Then, mold is calcinated with a firing fiimace and a product is 
cast by pouring in a molten metal with a centrifugal force, pressurization, or reduced pressure casting. If the 
structure of said gate members 10 and 12 and the nozzle touch member 14 is explained in more detail, it will set to 
drawing 1 . In addition, in the right-hand side 1st gate member 10 L form through-hole 10a which carries out 
opening by the left-hand side open end of horizontal level 10b and the open end of vertical section 10c is formed. In 
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the left-hand side 2nd gate member 12 L form through-hole 12a which carries out opening by the right-hand side 
open end of horizontal level 12b and the open end of vertical section 12c is formed, and T form through-hole 14a 
which carries out opening by the right-and-left open end of horizontal level 14b and the open end of vertical section 
14c is formed in the nozzle touch member 14. Each bending section of the through-holes 10a, 12a, and 14a of each 
part material 10, 12, and 14 cast by said precision casting is formed in the shape of a curve, and can prevent now 
channeling of the melting resin which flows the below-mentioned runner 26 constituted by these through-holes 10a, 
12a, and 14a, and stagnation. 

[0014] Here, since rapid consumption of a runner wall poses a problem when engineering plastics, ceramic content 
resin, etc. which mixed the glass fiber as molding materials of an injection molding machine are used, while 
bearing the elevated temperature at the time of the cast of the molten metal mentioned later as the quality of the 
material of said each part material 10, 12, and 14, for example, 13 chromium stainless steel and tool steel which are 
excellent in abrasion resistance and corrosion resistance are used suitably. 

[0015] Each part material 10, 12, and 14 cast by said precision casting is mutually joined by the liquid-phase- 
diffiision-welding approach. That is, the opposite contact of the both-ends side is carried out in the condition of 
having made the insertion material 16 of the low melting point which makes an amorphous alloy (low melting 
alloys) the quality of the material intervening fi-om both the members 10 and 14 first between the right end side of 
horizontal level 14b in the nozzle touch member 14, and the left end side of horizontal level 10b in the 1st gate 
member 1 0. This insertion material 1 6 is formed in the shape of a ring, as shown in drawing 2 , and the through- 
holes 10a and 14a of both the members 10 and 14 open it for free passage mutually in the condition of having 
intervened this insertion material 16. Thus, as both the members 10 and 14 that carried out the opposite contact of 
the end faces are shown in drawing 3 , where the open end (right end side) of horizontal level 10b in the 1st gate 
member 10 is installed in a plinth 18, contact maintenance of the open end (left end side) of horizontal level 14b in 
the nozzle touch member 14 is carried out with a press 20, and the fixed welding pressure P to shaft orientations is 
applied to both the horizontal levels 10b and 14b with this press 20. Moreover, both the members 10 and 14 are 
joined by heating at least the joint of both the members 10 and 14 with the induction coil 22 of low or a RF. That is, 
the insertion material 16 fiised with heating by the induction coil 22 joins together metallically by being spread at 
the edge of two members . 10 and 14, and firm junction is made. 

[0016] Next, the opposite contact of the left end side of horizontal level 14b to which the 1st gate member 10 of the 
nozzle touch member 14 is not joined, and the right end side of horizontal level 12b in the 2nd gate member 12 is 
carried out in the condition of having made the insertion material 16 intervening. As shown in drawing 4 , the open 
end (right end side) of horizontal level 10b in the 1st gate member 10 in and the condition of having installed in the 
plinth 18 While carrying out contact maintenance of the open end (left end side) of horizontal level 12b in the 2nd 
gate member 12 with a press 20 and applying the fixed welding pressure P to shaft orientations to both the 
horizontal levels 12b and 14b with this press 20 At least the joint is joined by heating at least the joint with an 
induction coil 22. Thereby, as shown in drawing 5 , Plastic solid 24 which joined two gate members 10 and 12 to 
the nozzle touch member 14 mutually is acquired, and the runner 26 who consists of three through-holes 10a, 12a, 
and 1 4a is formed in the interior of this Plastic solid 24. 

[0017] In addition, the junction to the nozzle touch member 14 and the gate members 10 and 12 is the basis by 
which 1/100000 torr and heating temperature were set as 1200 degrees C, and it set welding pressure P as 
0.5kg/cm2 for the degree of vacuum of for example, a vacuum heating fiimace, it supplies ♦*** inert gas, such as 
an argon (Ar), at least to the joint, and where near like this joint is made into a non-oxidizing atmosphere', it is 
performed. And the nozzle touch member 14 and the gate members 10 and 12 are certainly joined by holding on 
said conditions for about 1 hour. 

[001 8] Next, as shown in drawing 6 , two or more steel plates 30 for creating the box 28 opened up are prepared, 
and through-hole 30a which can insert the edge (vertical sections 10c and 12c of vertical section 14c of the nozzle 
touch member 14 and each gate members 10 and 12) of said Plastic solid 24 used as the nozzle touch section 36 and 
the gate sections 38 and 38 in a manifold 34 in the necessary location of the steel plates 30 and 30 located before 
and after this box 28 is drilled, respectively. And where the edge corresponding to each through-hole 30a in Plastic 
solid 24 is inserted in, after welding this Plastic solid 24, a box 28 is assembled with two or more steel plates 30. 
Thereby, inside a box 28, positioning immobilization of Plastic solid 24 is carried out in the condition of having 
made the method of outside facing the nozzle touch section 36 and the gate sections 38 and 38. Moreover, the 
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dashboard 44 which forms the runner 42 where teeming of the mohen metal is carried out to the cavity 40 by which 
Plastic solid 24 is positioned is arranged in the interior of a box 28, and it sets up so that a cavity 40 and a runner 42 
may be opened for free passage in the lower part of a dashboard 44. in addition, a steel plate 30 and a dashboard 44 

mild steel and SS material (structural rolled steel) ~ in addition to this, SC material (machine structural carbon 
steel) is formed as an ingredient. 

[0019] Moreover, since it is necessary to form the through-hole which contains a thermocouple 46 and a heater 48 
(refer to drawing 7 ), the pipes 50 and 52 positioned to the corresponding part in said cavity 40 are welded to a steel 
plate 30 or a dashboard 44, and it fixes to the manifold 34. In addition, while pipes 50 and 52 are formed with the 
proper metallic material which bears the elevated temperature at the time of the cast of molten metal, the bore is set 
as the dimension which can contain a thermocouple 46 and a heater 48. Moreover, the opening edge of the pipes 50 
and 52 positioned by the cavity 40 is constituted so that molten metal may not permeate. 

[0020] Subsequently, the cavity 40 in which Plastic solid 24 in a box 28 is located is gradually filled up with molten 
metal from the lower part of a dashboard 44 by casting molten metal, such as 13 chromium stainless steel, in the 
runner 42 of said box 28. Thereby, the ****** rare ** manifold 34 is manufactured for Plastic solid 24 and pipes 
50 and 52 in one with a metal 43 (refer to drawing 7 ). In addition, fiill removal of the box 28 is carried out until the 
metal layer which set like the last fitter, and was ****(ed) and cast is exposed. In this case, since it pushes up to a 
cavity 40 from a pars basilaris ossis occipitalis with a dashboard 44 and molten metal is cast by the method, Plastic 
solid 24 can carry out an erosion locally with the molten metal cast, or it can control that defects, such as a 
shrinkage cavity, occur. Moreover, it contains inside the frame which formed the box 28 independently, and 
performing cast of molten metal, where molding sand, a steel shot, etc. are stuffed among both is recommended. 
[0021] That is, it can join certainly only by forming an end face flat and smooth, without doing the complicated 
activity which forms a complicated groove in the joint by having joined mutually the nozzle touch member 14 and 
the gate members 10 and 12 in which the through-holes 10a, 12a, and 14a \A*TCtrcD^tto 26 like an 

example were formed, by the liquid-phase-diffusion- welding approach usin^n amorpkous alloy^oreover, the 
condition of having positioned Plastic solid 24 by welding in the box 28 ~ a m5raM3— 

things, a runner 26 can be formed in an exact location. Furthermore, by positioning pipes 50 and 52 beforehand in 
the location which forms the through-hole which contains the thermocouple 46 and heater 48 in the interior of a box 
28, it is not necessary to form a through-hole by post processing, a routing counter can be reduced, and production 
efficiency can be raised. 

[0022] In addition, as an approach of manufacturing said nozzle touch member and gate member, the block 
construction shown in drawing 8 is also employable. That is, if it explains per when manufacturing the gate 
member 53, for example, while constituting this member 53 from division objects 54 and 56 of a pair, the slots 54a 
and 56a of the shape of a half-rate which constitutes a runner 26 in the opposed face of the biparite segmenter 54 
and 56 are formed symmetrically. And the biparite segmenter 54 and^6i*j^^ welding pressure and 

heat at least to the joint in the condition of having intervened the^insertm materjajS|^hich consists of an 
amorphous alloy between the opposed faces of the biparite segmentei"*54^and-§6rTTiereby, the gate member 53 in 
which the bending section was formed in the shape of a curve is manufactured. In addition, it is placed between the 
whole fields in which the slots 54a and 56a of the division objects 54 and 56 are not formed by the insertion 
material 58. 

[0023] In the gate member 53 formed of such block construction, since it is placed between the whole opposed 
faces of the biparite segmenter 54 and 56 by the insertion material 58, a clearance is not produced among both. That 
is, since it becomes unnecessary to raise the process tolerance of the pressure-welding side of the division objects 
54 and 56, or to take separately measures which a clearance does not produce, a manufacturing cost can be reduced, 
after [ and ] joining mutually by the liquid-phase-diffusion-welding approach which mentioned two gate members 
above in the nozzle touch member manufactured with the same block construction - a metal ~ one —like - 
******** the manifold with which the runner of a request configuration was formed of things is manufactured. 
[0024] Furthermore, the block construction shown in drawing 9 is also employable as an approach of 
manufacturing a manifold. That is, while constituting a manifold 34 from division objects 59 and 61 of a pair, the 
slots 59a and 61a of the shape of a half-rate which constitutes a runner 26 in the opposed face of the biparite ' 
segmenter 59 and 61 are formed symmetrically. And the biparite segmenter 59 and 61 is joined by applying 
welding pressure and heat at least to the joint in the condition of having intervened the insertion material 63 and 65 
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which consists of an amorphous alloy between the opposed faces of the biparite segmenter 59 and 61. Thereby, the 
manifold 34 with which the bending section was formed in the shape of a curve is manufactured. In addition, it is 
placed between the whole fields in which the slots 59a and 61a of the division objects 59 and 61 are not formed by 
the insertion material 63 and 65. ' 
[0025] In addition, although it explained per in the example when a nozzle touch member and a gate member were 
joined by the liquid-phase-diffusion-welding approach which used insertion material, this application is not limite ' 
to this and may be made to **** both members by TIG arc welding etc. Moreover, the manifold obtained by the 
manufacture approach of this application may be a metal as a molding material which can also use not only for an 
injection molding machine but for an extruding press machine etc., and is further used with a making machine. 
Furthermore, although the pipe was used in the example in order to form the through-hole which contains a 
thermocouple and a heater, it is also possible to use a solid metal rod, to set like the below-mentioned last fitter, aid 
to drill a through-hole by * * * * processing. In this case, when cutting forms a solid metal rod with an easy 
ingredient, cutting at a back process becomes easy. 
[0026] 

[Effect of the Invention] As explained above, according to the manufacture approach of the manifold concerning 
this invention, the manifold which serves as a candidate for manufacture because it was made to carry out supply 
solidification of the molten metal where welding immobilization of the Plastic solid with which the runner was 
formed is carried out into a box can be mass-produced by low cost. And since a Plastic solid is fixed in a box, a 
runner's location precision can be raised. Moreover, since a runner's bending section can be formed in the shape of a 
curve by manufacturing each part material by precision casting, channeling of the molding material which flows 
this runner, and stagnation can be prevented, and the percent defective of a product may be reduced. Furthermore, 
since the process which forms in a box the hole which contains a thermocouple, a heater, etc. by carrying out 
positioning immobilization of the pipe beforehand can be skipped, while reducing a routing counter and being able 
to reduce a manufacturing cost, it becomes possible to raise production efficiency. 

[0027] Moreover, it is not necessary to form a complicated groove in the edge of each part material, and by joining 
each part material by the liquid-phase-diffusion-welding approach by low melting alloys, processing is easy and it 
has the advantage which does not require skill. Furthermore, when manufacturing each part material with block 
construction, the biparite segmenter can be certainly joined by joining the division object of a pair by the liquid- 
phase-diffusion-welding approach by low melting alloys, without producing a minute clearance. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more members (10, 12, 14) in which the through-hole (10a, 12a, 14a) of a necessary 
configuration was formed The Plastic solid (24) with which the runner (26) was formed as a whole by joining so 
that the through-hole (10a, 12a, 14a) may be mutually open for free passage is created. The manufacture approach 
of the manifold characterized by carrying out supply solidification of the molten metal where welding 
immobilization of this Plastic solid (24) is carried out into a box (28), and manufacturing a manifold (34). 
[Claim 2] The manufacture approach of the manifold according to claim 1 which was made to carry out supply 
solidification of the molten metal where positioning immobilization of the pipe (50 52) is carried out to the part 
which contains a thermocouple (46), a heater (48), etc. in said box (28). 

[Claim 3] The manufacture approach of the manifold according to claim 1 or 2 which used as 13 chromium 
stainless steel the molten metal which carries out teeming into said box (28) while forming said Plastic solid (24) 
with tool steel. 

[Claim 4] Said two or more members (10, 12, 14) are the manufacture approaches of the manifold given in any of 
claims 1 , 2, or 3 they are by which pressurization junction is carried out in the condition of having made the 
insertion material (16) which makes low melting alloys the quality of the material placed between the opposed 
faces joined. 

[Claim 5] Said member (10, 12, 14) is the manufacture approach of a manifold given in any of claims 1, 2, 3, or 4 
manufactured by precision casting they are. 

[Claim 6] While making it counter so that it may be in agreement in the slot (54a, 56a) which said member (53) 
consisted of a division object (54 56) of a pair, and was formed in the opposed face of the biparite segmenter (54 
56) at the symmetry configuration The manufacture approach of a manifold given in any of claims 1, 2, 3, or 4 
manufactured by carrying out pressurization junction in the condition of having made the insertion material (58) 
which makes low melting alloys the quality of the material placed between the opposed faces they are. 
[Claim 7] The manufacture approach of the manifold made to manufacture by carrying out pressurization junction 
m the condition of having made the insertion material (63 65) which makes low melting alloys the quality of the 
material placed between the opposed faces while making it countering so that it may be in agreement in the slot 
(59a, 61a) which consisted of a division object (59 61) of the pair formed with a metal, and was formed in the 
opposed face of the biparite segmenter (59 61) at the symmetry configuration. 
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